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A single palorchestid M from the Encore Local Fauna. Riversieigh, nonthwestern Queens-
land is described as Palorchestes annlus sp. nov, Ja size and morphology, it is intermediate
between the MU of anddle Miocene Propulorchestes novaculacephalus trom System €
deposits, Riversleigh and the Bullock Creek Locid Fauna, Northern Territory, and that of
Palorchestes painei fronn the late Miocene Aleaota Locul Fuuna, Northem Territory, These
relationships support an early late Miocene uge for the Encore Local Fauna and confirm that
Propulorchiesies is the sister-group of Palorchestes. Consequently, the monophyly of
Palorchestidac is cast turther in doubt, Species of Ngwpakaldia und Pitikantia masy be miore

appropriately regarded as plesiomorphic members of Diprotadontidac.
CIPalorchestidae, Palarchestes, Propalorehesies, late Miocene, Riversleigh.

Caren Black, Schovl of Bivlogical Science, Universin of New South Wules, New Sourh Werles

2052, Austealia; 4 November 1996,

Arccently discovered upper molar from Encore
Sitc on the Gug Plateau, Riversleigh has in-
creased the late Oligocene to Iawe middle Miocene
material ol Palorchestinae to 9 specimens. This
paucity of material, which prior (o 1986 consisted
exchusively of the highly derived Palorchestes,
has made resolution ol relationships within the
Lamily dilficult, Although Palorchestes annlus
sp. nov. is unly known [rom an isolated M', it
adds substantially to phylogenetic understanding
within the family.

On the basis ol vertebrate stage-of-evolution
biscorrelation the Encore Local Fauna is cor-
rently regarded as late middle to early hate
Miocene (approximately 10Ma: Archer et al.,
1995). Taxa Irom Encore Site are more denved
thun those characteristic ot Riversleigh's upper
System C ussemblages yet plesiomorphic relative
10 related wxa ol the lute Miocene Alcoma Local
Fauna, Northern Territory (Archer et al., 1995),
The species described below supports an early
late Miocene uge,

Institutiona! abbreviations used here are as fol-
lows: QMF, Qucensiand Museum palacontologi-
cal coliection; CPC., Commonwcalth
Palacontological Collection at the Austruban
Geological Survey Organisation. Canberri;
NTMP. Art Gallery and Museum of (he Northern
Territory palacontological collection; SAMEP.
South Australian Muscom; UCMP, University of
Culifornia, Berkeley. Cusp nomenclature follows
Archer (1984) and Rich et al. (1978) except that
their hypocone of upper molars is the metaconule

following Tedford & Woodburne (1987). Molar
number hamoiogy follows Luckett (1993).
Higher level systematic nomenchaure follows
Aplin & Archer (1987).

SYSTEMATIC PALAEONTOLOGY

Order DIPROTODONTIA Owen. 1866
Suborder VOMBATIFORMES Woodburne,
1984
Iniraorder VOMBATOMORPHIA Aplin &
Archer, 1987
Superfamily DIPROTODONTOIDEA
Archer & Bartholomui, 1978
Family PALORCHESTIDAE Tate, 1948
emend. Archer & Bartholomar, 1978

Pualorchestes Owen, 1873

TYPE SPECIES. Pulorchestes azael Owen, 1873,
OTHLR SPECIES. P. parvus De Vis, 1895; P. panres
Woaodburne, 1967; P. selestinie Machness, 1995,

Palorchestes anulus sp. nov.
(Figs 1-2, Table 1}

MATERIAL. Holotype, QMF30792, aright M1 inss-
g the posterior cmgulum and anterior und postériorn
roots from the late middle Miocene o early law
Miocene Encore Local Fauna, on the Gag Plateau.
Riversleigh,

ETYMOLOGY. Lalin anulus, link; refers (o its being
a structural link between Propalorchestes und Pal-
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TABLE 1. Measurements trum ot patorchesud M1
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parvus and £ gzael: in lacking the second

orchestes and to the distinet midlink, a characier of
Palarchestes.

COMPARISON. Palorchestes anndus difiers
from P. pained in being proportionately narrower
anteriorly and posteriorly. in 1ts poorly devetoped
lingual cingulum, more open lransverse median
valley lingually, less tightly V-shaped transverse
median valley in lingual view and less well-de-
veloped hindlink.

Palorchesres anulus difiers from P. parvus, P.
selestive and P.azael in being smaller; in huving
generally less well-developed links; in having a
shallower, more open transverse median valley:
in having a more buccully positioned midlink: in
having a less well-developed, lower, less buce-
ally exiensive (.. in lucking the unterobueeal
cingulum) anterior cingulum (compared with the
high, loph-like anterior vingulum in both P
parvisand P azael) and consequently. inlacking
the deep valleys tormed between the anterior
cingulum and the antenor base of the protoloph.

Pulorchiestes amdus differs from both P

— — micdial forelink; in having iless well - devel-
Species | No Length A\:"It"[‘r?’ P%fllslf;“’ oped imdlink which is deeply V-shuped. its
3 respective anterior and posterior crests
4 "/‘”‘"’{“‘“’3" QMF3N792 | 171 135 130 | meeting lower in the transverse median val-
e — . * ley (and more buccally) than the well-devel-
ST Tl . 109 oped structure in both P. parvus and P
Pr. pomiculus | QMFI0S83 ) 153 - azael, in lacking the second buccal midlink.
QMF30884 | j6.2 12.6 11.0 and having only a poorly-developed acces-
QMF0612 15.2 . 08 sory crest exlending anteriorly from a me-
Pr. nmo- e, o o 0 dial point on the metaloph: in having
culacephalus il - e - paorly-developed lingual cingulum; in lack-
Bl OMF12355 | 226 6.6 164 ing # buccal cingulum; and in having well-
UCMP 10353 R 165 | 136 1zg | developed pusiparaconal and
GOMP 70553 L | 168 144 137 [Vloslmeluco.nul‘ crests c‘\lcndlng.()‘ule? n.Jrly
| Py i . i from the apices ol the paraconc and
o : metacone respectively.

UCMP o321 | 17.8 | 140 £3.2 Palorchestes  anudus difTers from P
CPCHIS2 132a ) 143 selesnae: in having i shon crescenne lin-
OME7RL | 207 | 157 154 gual cingulum; in lacking the anterolingual
| QMFI2476 | N T 153 lorclink: in quking the sccondury midlink
| & porvas QM3 | 193 149 44 :mdll‘le mnor lingual midlink: and in having
| QMF37I0 | 193 150 e less-crenulated enamel at the hase ol the

| — : : protoloph and metaloph.
QMF%67 _, 194 | 136 LG Palorchestes  amulus difTers from P
QMF2965 20.9 2 W45 | parvusin having a straighter, less crescentic
QMF772 266 29 218 mettloph and in having 4 less crenulate

QMFI8}7 258 07 | 197 transverse median valley.

P azacl P1370 283 | 218 24 _ Palorchestes anulus dilfers from P. azael
P33T w3 | g 519§ inlacking the well- dcvelopefi Imgual mid-
- oy D - link; in having a better-developed poslerior
SR = — ="E cingulum: apd in baving o hindlink devel-

oped,

DESCRIPTION. Tomh reciangular, bilaphuod-
onl, consisting of an anterior protoloph comneet-
mg the protocone with the paracone, and a
posterior metaloph connecting the metacone with
the metaconule. Protoloph anieriorly convex:
metaloph slightly more linear, with 1ts lingual end
dellected posteriorly. Metaconule highest cusp:
the paracone and protocone subeyual in height:
metucone lowest cusp (tiking into account slight
weitr on the apices of the major cusps). Antenior
cingulum well-defined but low on the anlerior
hase of 1the crown, extending lingually from the
anterobuccal tooth margin v the anterolingual
base of the protocone. Lingual cingolum short,
paorly delined. connecting the posierolingual
buse ol'the protocone to the anterolingual buse of
the metaconule. Posterior cingulum not pre-
served (but suggested by the short crest al the
posterolingual base of the metaconule).

Forelink well-developed, extending anteriorly
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FIG. | Palorchestes anulus sp. nov. Holotype, QMF30792: Occlusal siereopairof right M'. Bar indicates 10mm.

Irom the apex of the protoloph at a point slightly
lingual ra the paracone apex, mevting the anterior
angulum at the parastylar corner ol woth. Two
accessory erests (or incipient links) poorly-de-
lined: one originating at the paracone and lading
down the anterobuecal lace ol the crown; the
second originating from the protoloph at a poimnt
shghtly lingual 10 the man Torelink, extending
antertorly and slightty buecalty, along the longi-
tudinal axis of the tooth, 1erminuting in the valley
hetweeit Lhe anteriar base of the protoloph and the
anterior cingulum, Single midtink Tormed by the
junciian al’ respective anterior and posterior
cerests from the metaloph and protoloph mecting
low in the transverse median valley (imaking the
link sharply V-shaped in fateral view) approai-
mately 4mm from the buccal tooth margin. An
additiona] moderately-devetoped crest extending
antenorly from the apex of the metaloph into the
transverse median valley but withoul a conneet-
ing crest from the protoloph. Hindlink wetl-de-
veloped, extending posteriorly and slightly
lingually Irom the metaloph, approximately Smm
lingual 1o the buccal toth margin. A thickening
in the enamel (the posterior metaeonule butlress)
pusterior to the metaconule apex but probably not
developed into a crest. A similar buttress on the
posterior Tank of the protocone.

DISCUSSION, Palorchestids ure rave. fragmen-
tary compuonents of Tertiary fossil ussemblages.
Until reeently, the Gunily consisted ol only the
pramitive, generalised. lute Oligocene Ngapakal-
dia and Pirikanria, wnd the derived, highly
speciahised late Miacene (o late Pleistocene Pal-
prchestes. The large temporal and niorphological
gaps separating these groups has made relation-
ships withinthe family dilTicult to resalve. Stirton
(1967) recognised 4 subfuinilies within the
Dipratodontidae and included Neapakaldia and

Pitikaniia in the Palorchestinae (later raised o
Tumily status) based on similanties in basiceanial
morphology o0 Palorchestes. However, these
supposed apomorphies are also shared with the
Diprotodontinae und have since (e.p. Archer
1984) been intepreted as symplesiomorphic
within Vombatomaorphia. Consequently. Archer
(1984 concluded the Palorchestidue was nol mo-
nophylete, a view laer conlirmed by Murruy
(1986;1990), with his deseription ol Pro-
palorchestes dentitions and cranial frugments
from the widdle Miocene Buliock Creeh Locul
Fauna. Northern Tetritory, and several Oligo-
Miocene sites at Riversleigh, Muarray (1990) con-
cluded that Propalorchestes s the plessomorphae
sister-1ason of Palorchesres and demonsirined a
structural transition from the sclenodont
wynyarditd molar pattern 10 i lophodont pal-
orchestid molar pantern. He Turther concluded
that Ngapakaldia and Piikanna, having sup-
pressed their selenodont herifuge. show closer
alTinities to the fully bilophadonl diprowdontids
thun pulorchestids. Preliminary anafyses ol late
Oligocene and Miocene diprotodontds ind pal-
orchestids Irom Riversteigh further suggest that
Nygapukaldia and Pitikantia should be regurded
as prinvitive members ol Diprotodontidac,
Palorehiestes anulus supports a Propalor-
chiestes!Palorchestey sister-group relationship
and confirms douhts (Archer & Bartholomal.
1978: Archer. 1984 Murray. 1990 Mackness,
19935) wbout the monaphyly of the tamily. The M!
ol P anudus 18 imtermediate ininumber ol key
fcarures bepween the middle Miocene Pro-
palorchestes novaculacephaluy from the Bullock
Creek Local Fauna, and System C deposits
Riversieigh, and Palorchestes painei from the
e Miocene Alcoota Local Fauna, The Encore
M consistently groups with Prepralorcliestes
menvaeidacephalis und P, parer Talling within the
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FIG. 2. Bivariale plots of M! tooth dimensions for
speeies o Palorchestes and Propalorchestes: A,
length against anterior width; B, length agaimsi pos-
terivr width: Coamterior widih against posterior width.
Scale in mm.
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size range of both species (Fig. 2A-B). Propor-
tionaily {Fig. 2C), however, P. anulus groups
more closely with P. painei. Along the Pro-
palorchestes-Palorchestes morphocline (Fig.
2C) there is a noticeable shift towards a squaring-
up of the molar erown. Propalorchiestes molars
arc more clongate than wide, and trapezodal in
occlusal view. a feature most obvious in the mo-
lars of the plesiomorphic Pr. ponticulus. In con-
trast, the posterior width ol the M! ol the highly
derived P. azael. is similar 1o its anterior width,
giving the tooth a more rectangular profile in
occlusal view. The intitial stages ol this transition
are evident within P. anulus. The metaloph of M!
is less convex than in Propalorchestes and ap-
proaches the length ol the protoloph. thus increis-
ing the postenor width of the molar crown. This
feawre is reflected in the position of P. anulies on
the morphocline (Fig. 2C) and is indicative of its
derived state relative wo Propalorchestes.

Other features of the M! that indicate P. anulus
is derived with respect 0 Propalorchestes in-
clude its well-developed forelink and accessory
forelink and well-developed hindhink: u higher,
stronger midlink; a more open transverse median
valley; well- developed convex posterobuccul
postparaconal and postmetaconal erests: well-de-
veloped buttresses on the posterolingual face ol
the protocone and metaconule; u less convex
metaloph; and a well-developed parastyle con-
nected to the protoloph by the Torelink. Mackness
(1995) listed the weil-developed midiink on M!
as the single synapomorphy of Palorcliestes as
opposed to Propalorchestes. The Encore species.
with o strong, high midlink, is included in Pal-
orchesres as a primitive member of the genus,
rather than as a derived species of Pro-
palorchestes.

The Encore deposit is regarded o be most
probably early late Miocene in age (Archer et al.,
1995). Stage-ol-evolution btocorrelation ol mar-
supial taxa including vombatids (Krikmann
(pers. comm.), propleopine kangaroos (Wroe,
1996), koalas (Archer ot al., 1995), dusyurids
{Wroc. this volume) and thylacoleonids (Gilles-
pie. this volume) suggest the Encore Local Fauna
lies somewhere between Riversleigh's upper
System C assemblages and the late Miocene Al-
cootn Local Fauna and is probably around 10 Ma,
The presence of P. amdus wl Encore Site, struc-
turally intermediate between the nuddie Miocene
Pr. novaculacephalus and the late Miocene P,
painei, Turther substantiates an carly late Miocene

age.
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